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Effect of Vermiculite on the Mineral Evolution and Ash Melting
Temperature of Zhundong Coal Ash
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Abstract: The characteristics of vermiculite as Zhundong coal additive were studied experimentally using ash
fusion tester, X-ray diffractometer (XRD) and thermogravimetric analyzer. The results show that the contents of Si
and Mg in ash increased after the addition of vermiculite, which transformed the main phase of ash at 1100 C
from akermanite to diopside and forsterite, and advanced and promoted the decomposition of CaSO4; the addition
of vermiculite increased the proportion of Na and K elements fixed in mineral but had little effect on the reaction
path; the melting temperature decreased first and then increased with the increase of the ratio of vermiculite. When
the addition ratio was 4%, the content of Si and Ca in ash was higher than that of Mg, so feldspar or melilite min-
erals are likely to be generated rather than diopside when the temperature reached 1100 ‘C and above, resulting in
low-temperature eutectic reaction with the existing diopside at high temperature under the catalysis of Fe2O3 and
further leading to a drop of ash melting temperature. When the addition ratio was 8%, large amounts of diopside
and forsterite were generated, however, the addition of Na and K minerals and the low temperature eutectic reac-

tion of the calcium silicon aluminum system kept the ash melting point at a level of 1 240 C.
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fi4ra 200 um LAR 5 BEARE S A Bk BE RN, W] i
Sy 100 um LATR . PR R RAGIR B 2 S 80K
Bl 4 J8 R LRSI 2R TS, Ak SR AR IR K AL
B AR IR SCRR[11-13] 7R i) — 2 b S 8 51 g 4%
W 4% 1 8% MUEL EL M A JER R 7 i EIR A1
A7, MR PETR FEBEH K bR (GB/T 212—2008) F155 [ A4
Yy 5 AR E (ASTM E1755-01) , A T2 30 min
THEZ 300 °C, 1H¥E 30 min, SR5Z 60 min THEE
575 °C, fEiE 60 min JERAN, BUPARE K IFIREE . & 2
A S AR R B 5343 AT
1 FOETUETEM

Tab.1 Proximate analysis and elemental analysis of Tian-

chi coal

A3 H1/% TLRIH%
Aq Va Fc. q M Wc Wy Wo WN Ws
6.28 | 36.22 | 57.51 | 25.10 | 68.44 | 3.99 | 20.09 | 0.68 | 0.54

x2 BASREREREZ ST

Tab.2 Chemical components of vermiculite and coal ash

at low temperature %
Mo | A T | R+ 4% 187 | TR 4 8% 1Ay
CaO 3.67 24.20 18.51 15.17
SiO, (39.90 15.70 20.33 23.29
ALO; |13.40 13.50 14.10 13.82
MgO |22.80 8.39 11.34 13.22
Na,O 1.50 5.36 3.54 3.09
Fe,04 5.85 5.05 5.69 5.79
K,O 7.66 0.62 2.27 3.55
TiO, 1.56 0.84 1.09 1.18
SO, 1.16 21.30 18.11 15.14

1.2 IRIEFIBR S

SR PRSI S0 2 A, 325 M8 I e 1 D0
7715 (GB/T 219—2008) M8 IS A o5 AR I A A K
IRERE . & LL 15°C/min B MPAGERTHE 2
900 CZJ&, A ZREN 5 C/min FFIFIRTOEE, I
Xof BE R St e PO AR AR IRIE To, PALiEE
Ts, FERIEE Ty VA SR shiRE Tr.

T AR A X R r o e A R T R 5
ey, XA T A [E] LB Y 575 CARTRK MR E 4
Mr, 2SR, R IRERF N HiREL 5 °C/min 1Y
INFAERINAAZE 105 °C, fEE 5 min FRUEK MR,
LI 20 C/min AYEERIAE 1200 C. MG M
F DSC £ FNWT Sz A W 4k 40 i A8 Ak A T R B, e
AT G R, e R FIR A X B 575 °C L 950 °C
1100 “CHREMIREE T AL

PRI HGE R 5 A S0 — 30, 7E S iRAa =
P 20 °C/min A IMEAGH AL IR A NI 28 AR
S, TEIR 10 min, 25 BUH A I B = IR IFIRAFIRAE.

fdiF XRD-6100 X S AT SR A R B KA
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Fig.1 Thermogravimetric curve of low-temperature ash
with different proportions of vermiculite added to
Tianchi coal
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Fig.2 X-ray diffraction pattern of ash with different
proportions of vermiculite added to Tianchi coal
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Fig.3 Effect of the addition of vermiculite to Tianchi coal
on Na capture ratio
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Fig.4 Effect of vermiculite on ash melting characteristics
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Fig.5 X-ray diffraction pattern of 1100 C ash with dif-
ferent proportions of vermiculite added to Tianchi
coal
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Tab.3 Chemical componentsin1100°C ash %

WSy Kb | Kb +4% 184 | K +-8% 18 A
Ca0 21.60 16.44 13.06
SiO, 20.52 24.81 28.78
ALO; 16.68 17.23 16.81
MgO 9.41 12.96 15.53
Si/Al Jii t 1.23 1.44 1.71
Na,0+K,0 6.01 6.47 7.05
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